VECTOR IDENTITIES?

Notation: f, g, are scalars; A, B, etc., are vectors; T is a tensor; / is the unit
dyad.

(1) A-BXxC=AxB-C=B-CxA=BxC-A=C-AxB=CxA-B
2) AxBxC)=(CxB)xA=(A-C)B-(A-B)C
B)AxXxBxC)+BXx(CxA)+Cx(AxB)=0
4)(AxB)-(CxD)=(A-C)B-D)—(A-D)(B-C)
GB)(AxB)x(CxD)=(AxB-D)C-(AxB-C)D

(6) V(fg) = V(gf) = fVg+gVf

() V- (fA)=fV-A+A.Vf

8) VX (fA)=fVXA+VfxA

V- (AxB)=B-VXA-A-VxB

(10) VX (AXxB)=A(V-B)—B(V-A)+ (B-V)A — (A-V)B
(11) A x (VxB)=(VB)-A—(A-V)B

(12) V(A-B)=AXx(VxB)+Bx(VXA)+(A-V)B+(B-V)A
(13) V2f=V-Vf

(14) VA =V(V-A) -V XV x A

(15) VXVf=0

(16) V- VX A =0

If e;, ey, e3 are orthonormal unit vectors, a second-order tensor T can be
written in the dyadic form

(17) T = Zi,j T;je;e;
In cartesian coordinates the divergence of a tensor is a vector with components
(18) (V-T)s = 3 (9T;:/0z;)
[This definition is required for consistency with Eq. (29)]. In general
199 V-(AB)=(V-A) B+ (A-V)B
0) V- (fTY=Vf-T+fV-T



Let r = ix 4+ jy + kz be the radius vector of magnitude r, from the origin to
the point x,y, z. Then

(21) V-r=3

(22) VXr=0

(23) Vr = r/r

(24) V(1/r) = —r/7r3
(25) V- (r/r®) = 478 (r)
(26) Vr = |

If V is a volume enclosed by a surface S and dS = ndS, where n is the unit
normal outward from V,

(27)/dVVf:/de

1% S

dVV-A:/dS-A
S

dvv-T:/ds-T
S

dVVxA/deA
S

AV (fVig—gV?3f) = / dS - (fVg—gVf)

S

(28)

(29)

(30)

(31)

(32) dV(A- VXV xB-B-VxVxA)

— T T T

/dS-(BxVxAAxVxB)
S

If S is an open surface bounded by the contour C, of which the line element is
dl,

(33)/dS><Vf:y{d1f
S C



(34)/dS-VxA%d1-A
S c
(35)/(dS><V)><A:7{d1><A
S C
(36)/dS-(Vf><V9)7{fdg%gdf
S c c



